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1Nakai [6, 7, 91
$\mathrm{T}\mathrm{P}_{2}$ (totally positivity of order two)
’2
Brown and Solomon [1] Nakal
[6, 7, 9, Il]
$\mathrm{M}\mathrm{T}\mathrm{P}_{2}$ (multi variate totally positivity
of order two) $\mathrm{H}\mathrm{o}\mathrm{U}\mathrm{e}\mathrm{y}[2]$ , Kemperman [5], Preston [12],






$f_{x}(y)fY(X)\leq f_{\mathrm{x}}(x\vee y)fY(X\wedge y)$
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$X$ $Y$ $X\geq\iota Y$
$x \wedge y=(\min(x_{1}, y1),$ $\cdots,$ $\min(X_{ky},k))$ $x \vee y=(\max(x_{1}, y_{1}),$ $\cdots,$ $\max(x_{k,y))}k$
$\mathrm{M}\mathrm{T}\mathrm{P}_{2}$ (multivariate totally positivity of order two)
$)| \ovalbox{\tt\small REJECT}.\iota\mathrm{h}\text{ }\mathrm{T}\mathrm{P}2\alpha\#\text{ }-\text{ _{ }}\#\mathrm{F}\mathrm{g}\sum \text{ }\ovalbox{\tt\small REJECT}\bigwedge_{\subset \mathrm{l}}\{\mathrm{o}, 12\text{ })’*^{\Pi},\mathrm{t}\mathrm{b}\text{ }.\text{ }\mathrm{A}^{\mathrm{a}}\text{ _{}\backslash }\ovalbox{\tt\small REJECT}.\text{ }\mathrm{B}\text{ }S=\ovalbox{\tt\small REJECT}^{\Phi}\pi \text{ }\text{ }\ovalbox{\tt\small REJECT} \text{ }g\mathfrak{t}\mathrm{b}k\mathrm{f}\mathrm{f}\mathrm{l}\mathrm{A}^{\mathrm{a}}\vee C\}|_{\text{ }}\Phi--\phi_{0},\emptyset 1,\phi\phi_{s}\geq 0,\sum_{\text{ }^{}\infty}s=0\phi_{S}=1$
$.\text{ }$ $2$ $\Phi$ $\Psi$ $S$ 2 2 $\text{ }$
$i$ $j(i\leq j, i, j=. 0,1,2, \cdots)$
$\phi_{\mathrm{J}}\cdot\psi_{\grave{l}}\geq\phi_{i}\psi_{\mathrm{J}}\cdot,$ $i.e.,$ $\geq 0$ (1)
1 $\mathrm{i}$ $\phi_{j}\psi_{i}>\phi i\psi_{\mathrm{J}}$.
$\Phi>_{l}\Psi$ $i=1,2,$ $\cdots$ $\phi_{i}=\psi i$ $\Phi=\iota\Psi$
$\Phi=_{l}\Psi$ $\Phi>_{l}\Psi$ $\Phi\geq_{l}\Psi$
1 2






$\mathrm{P}\mathrm{r}(X_{s}\leq x|Y_{n}=i)=F_{i}(x)$ $(x\in R^{k}, i\in\{0,1,2, \cdots\}, n\in\{0,1,2, \cdots\})$ , (2)
$(x)$ $.Y_{n}$ $n$














$T(\overline{\Phi}|X)$ $j=0,1,2,$ $\cdot\cdot$ ;
$\{$
$T_{j}( \overline{\Phi}|x)=\frac{\phi_{j}f_{j}(x)}{\sum_{i=0^{\overline{\phi}}}^{\infty}ifi(X)}$





2 $\dot{\mathrm{t}}$ $X^{i}$ $k$ $(i=$
$0,1,2,$ $\cdots)_{\text{ }}$ x)
$f_{i\bigwedge_{\mathrm{J}}}\cdot(_{X\wedge}y)f_{i}g.(Xy)\geq f_{j}(y)f_{i}(x)$ (5)
3 $\{0,1,2,.3, \cdots\}$ $(p_{\mathfrak{i}j})_{i,=0,1,2,3}\mathcal{J}^{\cdot},\cdots$
$\mathrm{T}\mathrm{P}_{2}$ .
$\dot{\mathrm{t}}$ $j(i\geq j, i, j=0,1,2, \cdots)$
$p_{mj}p_{n\mathfrak{i}}\geq p_{nj}p_{mi}$ $m\leq n(m, n=1,.2, \cdot. \cdot)$
$\mathrm{M}\mathrm{T}\mathrm{P}_{2}$
1 2, 3 (3) (4)







(3) (4) -T(–\Phi \models )
$x=(X_{1,)}’\cdot x_{k})$ ..
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1 $\Phi\in S$ $x\prec y$ $T(\overline{\Phi}|x)\leq\iota T\{\overline{\Phi}|y$)
2 $\Phi$ $\Psi\in S$ $\Phi\geq\iota\Psi$ $\overline{\Phi}\geq\iota\overline{\Psi}$
2 $x\in R^{k}$ $\Phi\geq\iota\Psi$ $T(\overline{\Phi}|x)\geq\iota T(\overline{\Psi}|x)$
Nakai [10] $\text{ }$
$k$
3 $x=(x_{1}, :\cdot\cdot, x_{k})$ $y=(y_{1}, \cdots, y_{k})\in R^{k}$ $k$
$X=(X_{1}, \cdots, X_{k})$ $x_{\mathrm{i}}\leq y_{i}(i=1,2, \cdots, k.)$
$x$ $y$ $x\prec y$
$S$ 2 Nakai
[7, 8, 9, $10,11|$ : [7, 81
[9]





$\in R^{k}$ $x_{(\mathfrak{i})}\leq y_{(\mathfrak{i})}(i=1,2, \cdots, k)$
$x\prec y$





3 ^-‘‘ $\Phi\in S$ $T(\overline{\Phi}|x)$ $\mathrm{M}\mathrm{T}\mathrm{P}_{2}$
1 2 $x\prec y$ $x\wedge y=x$ $x\vee y=y$
4 $f_{\mathfrak{i}}(x)$ 2 $x\prec y$
$f_{j}(y)f_{i}(x)\geq f_{\mathfrak{i}}(y)fj(x)$ (6)
$\mathrm{i}<j(i, j=1,2, \cdots)$ $\mathrm{i}=0,1,2,$ $\cdots$
$(x)$ $x$ $\mathrm{M}\mathrm{T}\mathrm{P}_{2}$
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1 $X_{1},$ $\cdots,$ $X_{k}$
3 $x\prec y$ $i<j(i,.j=1,2, \cdots)$ $x^{\backslash }$
$y$ (6) $\mathrm{M}\mathrm{T}\mathrm{P}_{2}$ - (6)
$x(i=0,1,2, \cdots)$ $f_{i}(x)$ $\mathrm{M}\mathrm{T}\mathrm{P}_{2}$
5
5 $i<j(i, j=1,2, \cdots)$ (6) $f_{i}(x)$ $x$
$(i=0,1,2, \cdots)$ $\mathrm{M}\mathrm{T}\mathrm{P}_{2}$ . 2
6 $X_{1},$ $\cdots,$ $X_{k}$
.
(6) 2
5 $k$ $\varphi$ : $R^{n}arrow R$ $x\prec y$ $\varphi(x)\leq\varphi(y)(\varphi(x)\geq\varphi(y))$
$x$ ( ) .
$\mathrm{H}\mathrm{o}\mathrm{U}\mathrm{e}\mathrm{y}[2]$ , Kemperman [5], Preston [12], Karhn and Rinott $[3, 4]$ 1
2
1 $f_{i}(x)$ $R^{k}$





$x,y\in R^{k}$ $i\leq j(i,i=1,2,3, \cdots)$
$\int\varphi(x)fi(X)dx\leq\int\varphi(x)f_{j}(x)dx$
$x$ $\varphi(\cdot)$
8 $S$ $\Phi$ $\Psi$ $\Phi\geq_{l}\Psi$
$\mathrm{E}_{\Psi}[\varphi(X)]=\sum_{i=0}^{\infty}\phi_{i}\int\varphi(x)f\mathfrak{i}(x)dx\leq\sum_{i=0}^{\infty}\psi_{i}\int\varphi(x)f_{i}(X)dX=\mathrm{E}_{\Phi[\psi}(x)]$
$x$ $\varphi(\cdot)$
2 $f(x_{1}, \cdots, x_{k})$ $k$ $X=(X_{1}, \cdots, X_{k})$
$\mathrm{M}\mathrm{T}\mathrm{P}_{2}$ $f(X_{\mathfrak{i}_{1}}, \cdots, X_{im})$ $\mathrm{M}\mathrm{T}\mathrm{P}_{2}$
$(\mathrm{i}_{1}<\cdots<i_{m}, \{i_{1}, \cdots, i_{M}\}\subset\{1,2, \cdots, k\})$
159
9 $f(x_{1}, \cdot\cdots, x_{k})$ $X=(X_{1}, \cdots, X_{k})$
$\mathrm{M}\mathrm{T}\mathrm{P}_{2}$ $f(x_{\mathrm{m}})$
$.\mathrm{T}$P2




$k$ $x=(x_{1}, \cdots, x_{k})$
$\varphi(x)$




$v_{n}(\Phi)$ $=$ $\mathrm{E}_{\Phi}[v_{n}(\Phi|X)]$ (9)




11 $v_{n}(\Phi|x)$ $\Phi$ $x$
$n$ $n=1$
$n-1$ . 2 $\Phi\geq\iota\Psi$
$T(\overline{\Phi}|x)\geq_{l}T(\overline{\Psi}|x)$ $v_{n}(\Phi|x)$ $\Phi$




$S_{n}(\Phi)$ $S_{n}(\Phi)=\{x|\varphi(x)\geq v_{n-1}(\tau(\overline{\Phi}, x))\}$
12 $S_{n}(\Phi)$ $\Phi\leq\Psi$ $S_{\mathit{7}1}(\Psi)\subset Sn(\Phi)$
160
11 $v_{\gamma\iota}(\Phi|x)$ $\Phi$ $\Phi\leq\Psi$
$\varphi(x)\geq v_{n-1}(\tau(\overline{\Psi}, x))\geq v_{n-1}(T(\overline{\Phi}, x))$ ’





$v_{n}^{m}(\Phi)$ $=$ $\mathrm{E}_{\Phi^{[v_{n}^{m}(|}}\Phi X)]$ (11)
$v_{n}^{m}(\Phi|x)$ $=$ $\max\{\varphi(x)+v_{n}^{m}-1(-1T(\overline{\Phi}, X)), v-1(n(m\tau\overline{\Phi}, X))\}$ . (12)
13 $v_{n}^{m}(\Phi|x)$ $m$





$h_{n}^{m}(\Phi|x)=v_{n-1}^{m}(T(\overline{\Phi}, x))-v^{m}-1(n(-1\tau\overline{\Phi}, x))$ (13)
$-$
16 $h_{\dot{n}}^{m}(\Phi|x)$ $m$
‘ $R^{k}$ $S_{n}^{m}(\Phi)$ $S_{n}^{m}(\Phi).=\{x|\varphi(x)\geq h_{\tau\iota}^{m}(\Phi|X).\}$
.
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